This is the first MEG study to investigate the spatio-temporal and frequency characteristics between bilinguals and monolinguals during a word-match paradigm.
h i g h l i g h t s
This is the first MEG study to investigate the spatio-temporal and frequency characteristics between bilinguals and monolinguals during a word-match paradigm.
Mandarin-English bilingual speakers show stronger beta-band power suppression in the right supramarginal area when processing Mandarin.
Results are potentially beneficial in determining language lateralization in epilepsy surgical candidates who are bilingual speakers.
a b s t r a c t
Objective: This study aimed to use magnetoencephalography (MEG) to examine the question of whether Mandarin-English bilingual speakers recruit the same cortical areas or develop distinct language-specific networks without overlaps for word processing. Methods: Eight healthy Mandarin-English bilingual adults and eight healthy English monolingual adults were scanned while single-word paradigms were audio-visually presented. Results: Our results showed significantly stronger beta-band power suppression in the right inferior parietal lobe (IPL) covering the supramarginal gyrus (BA 40) and angular gyrus (BA 39) for bilinguals when processing Mandarin versus English. Moreover, there were no significant differences between bilinguals and monolinguals in the left inferior frontal cortex (LIFC, BA 44/45) when both were processing their first language. Conclusions: These results support the view that Mandarin-English bilinguals have a shared neural system for word processing in both the first and second language, which is highly similar to monolinguals', but with stronger right hemisphere involvement. Significance: To our knowledge, this is the first MEG study to investigate the spatio-temporal and frequency characteristics between bilinguals and monolinguals, which provides us a new angle to better understand the language system in bilinguals' and monolingual's brain. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Bilingual speakers have the ability to comprehend and process both first (L1) and second languages (L2). A fundamental question is whether bilingual speakers use one common neural system for both languages or two distinct neural systems, one for each language, which has led to a number of behavioral psycholinguistic studies (de Groot et al., 2002; Gollan and Kroll, 2001; van Hell and de Groot, 2003) and functional imaging studies in the past decades. A positron emission tomography (PET) study (Klein et al., 1995) found activations in the left inferior frontal cortex (LIFC) and posterior dorsolateral frontal cortex for French-English bilinguals while they preformed three types of lexical searches. Later, Klein et al. (1999) used a noun-verb generation task in both L1 and L2 for Mandarin-English bilinguals, and they observed activations in the left ventrolateral frontal cortex, posterior dorsolateral, and medial frontal cortex. These two early PET studies showed there are considerable overlaps in the frontal activations, irrespective of whether the task involved L1 or L2. These findings suggest that common neural substrates are involved in processing both
